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‘Be it known that I, Wirrran W. WyrHES,
of the city of Phlladelpnla and State of
Pennsylvania, have invented a new and Im-

proved Inatrument for Drawing and Copy-
ing; and I do hereby declare the following

to e a full, clear, and exact- descrlptlon of

the same, reference being had to the accom-

panying drawmg and to the letters of refer- |

' { beam ) o
and (fn,bove the beam),a pulley ( f),around' -
‘which, as well as around a pulley (2) onthe

ence marked thereon. -
My invention consists of : a bmm on Whlch

1s an adjustable point and an adjustable pen-
cil-holder, so arranged in connection with a

disk, endless chain, and other devices, fully

-decscubed hele*u:ter that a rotary motion 1
~ imparted from the disk to the pencil holder,
' W]’lﬂe the latter is turned on the a,d]ushble’. -

- center, thus causing the pencﬂ to produce a
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var 1ety of figures, the form of which depends
upon the. IEI‘LUVB position with each other

'- of the above mentioned parts.

My invention further consists of a combl—

' mtmn of the above mentioned adjustable
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center and endless chain with certain spin-
dles and arms, described hereafter, whereby
- the instrument may be used as a pantograph.
~ In order to enable others to make and use
- my invention, I will now proceed to descmbe_

1ts constructmn and operation.

On reference to the drawing, which fOll’l’lS
a part of this specification, Flo*ure 11s a side

- view of my improved drawmo and copying

instrument, as arranged for produmng ellip-

tical, eplcyclmdal, angular and other figures,
and eompounds of the same. TFig. 2 a pl&m

instrument, arranﬂed to act as a pantograph.

- Fig.4a plan view 7 of T Fig. 8. Tig. 5 a trans-
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verse section on the hne 1,2, (I‘lg 3) look-

ing in the direction of the arrow The re-
‘maining views represent some of the 1gures

drawn bV the instrument.
On reference to Figs. 1, 2 and 5 (A) is a

plain square beam of wood, to the end of |
which 1s permanently secured 3 plate (B).

In the latter turns a vertical spindle (C), to
which, (above the beam,) is secured a bevel
wheel (D), and (below the beam) a tri-

angular socket (E), for the reception of por- |

tions of the instrument hereafter referred to.
From the end of the plate (B) projects a pin,

on which a bevel Wheel (I), gearing into
and having the same number of teeth as the

wheel (D), is arranged to turn freely. and
with 1t a disk (G) with milled edges. A nut
(a) serves to maintain the Wheeels (G) and !

thumb screw (c)

to the beam (A)

‘which serves. to guide the en dless cham To

—

‘a handle () is attached, in such a manner
as to turn freely 111dependent of the nut, for
facilitating the handling of the instr umen‘t

| -(F) 1n the:u:- proper pos:ttmn and to thls nut

On the oppos1te side of the beam (A) a plate

() 1s =0 attached, as to be readily adjusted

longitudinally with the beam, by means of a |

spindle (d), to which,

(underneath the
18 att‘whed a trmuoular socket (e),

cspmdlv&:s (C) at the opposite end of the beam

passes an endless chain (I). _
(J), Fig. 5, is a sliding piece, so a,dapted .
as to be readily moved
backward and forward along the same, a set

screw (72) serving to retain it in the posﬂ:mn

~to which it has. been acdjusted. To the top of
the sliding piece (J) is secured a handle (),

In this plate (H) turns a -
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for the operator of the nstrument, and &
projection (%), on which is hung a pulley

the underside of the. sliding piece (J) is se-

plece K is adapted to the beam (A), and
turnished with a triangular socket below the

80
‘cured the central pointed md (m) and an
arched piece (n), forming two legs to which =
are hung small pulleys (p) ‘Another sliding
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beam, and above with a pulley (7*) agalnst -

which bears the endless chain (I).

atta,ched to the end of the Spmdlee (q) 11
the sliding piece (K).
Th pencil holder COllSlStS of the b‘ll" (7’

WVhen o
‘the mstrument is used for drawing, 2 pencil

holder 1, is fitted into the tmano*ular socket
90

fitting into the socket, and a plate (8),

.hmO‘ed to a projection on the bar (7).

hoht spring (7) attached to' the pro]ectlon,

95

serves, by pressing on the plate (s) to main-
tain the point of the pencil in contact with

the paper, which is represeented by the line.

(), Figs. 1 and 3.
The omt of the pin (m) pl:'OJe:::ts shﬂ'hﬂv
below the pulleys (p) .on the arched piece

_100 :

(n), so as to penetrate the paper, and this :

its appendages turn.

The operator steadies the 11lstrument by

applying one hand to the handle (j) on the

central sliding piece (J), and, with the other

hand applied to the h‘mdle
of the beam (A), turns
around, pressing slightly on the last named

(Z)) on the end

the instrument .

point 1s the center on which the beam A and. .
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| handle, 1n order that the milled edge of the
dlc:l{ G may beal on the paper sufﬁ(zlently to
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insure the turning of the disk.

ment being turned, a rotary motion will be

imparted through the bevel wheels (I') and
(D) and endless chain to the spindle ¢, and
consequently to the pencil. If the point of
the pencil coincides with the center of rota-

- tion of the helder, a simple circle only, with

10

‘the point (m) as ‘the center, will be drawn.

~ But when the pencil holder 1s S0 adjusted 1n 1ts
socket, that the point of the pencil is eccen-
tric with the center of rotation of the holder,
different figures will be drawn, their forms

o ~dépending first, upon the position of the

- point (m), wlth regaird to the perlphery of

the disk (; second, upon the position of the

pencil, as regards the center of rotation of
pomt

the holder and the situation of the

~(m); and third, upon the bearing oi the
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chain on the inner or outer edge of the pul-
ley (7).

The number of revolutions which the pen-

 cil makes around the center of rotation, for
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~ ery of the disk.

— - one complete revolution of the beam on 1ts

center () of the holder, will depend upon
the distance of that center from the periph-
The beam may be gradu-
eted so that the first division of the scale

B equel to the redius of the disk, the second
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to twice that radius, and so on thlouohont

the whole length of the beam. If the cen-

ter (m) be erranﬂed to coincide with the
first ‘division of the upper scale, and the

. beam is turned, the pencil will make one

~ revolution around the axis of 1its holder,
Cogn
- (m), producing cardioids, as seen in Fig. 6.

while the beam makes one upon the center

This 1s only the case, however when the

~ chain bears on the outer edge of the pulley

40
eccentric
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(), Fig. 2; when it bears on the inner edge
of the pulley, the figure formed will be an
cam, Fig. 7. The forms of both
figures may be modl ied, according to the
amount of eccentricity of the pencil With the
center of rotation of the holder. When the

center (m) coincides with the second divi-
ston of the upper scale of the beam, the pen-
cil will
~ beam, and the fi

make two revolutions for one of the
ogure formed, when the chain
bears on the outer edge of the pulley (7),
will be an ellipsoid, Fig. 9.

When the chain is caused to bear on the
inner edge of the pulley, the figure formed

~will be a simple elhpse Fig. 8§ the length
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“position of the pencil as before

of its axes depending upon the 1:)051t1011 ot
‘the pencil.

When the .p- '
third- division of the scale, and the chain

bears on the outer edge of the pulley 7, the

figure formed will be an eplcyclmd with

three branches, as seen in Kig. 10, the form
of which may be modified, b chancrmf:f the

VVhen the

~ chain bears on the inner edge of the pulley

(), a hypocycloid of three branches will be

oint (m) coincides with the

21,041

The instru- | figure being likewise dependent upon the
position of the pencil.

When the center coincides with any inter-
medlete point on the scale, the distance o

which from the pemphery of the disk 1s
such as not to be immediately divisible by

the radius of that disk, a series of finite
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or 1nfinite tr anseendentel ficures will be

formed around the center (m)
It will be seen without further descrip-
tion, that, by placing the center (m) to coin-

cide Wlth the fourth, fifth, or sixth divi-

sions of the scale and so on, a variety of fig-
ures may be produced, of the most compli-
cated and varied natures, forming orna-
mental devices, which can be applied to
many artistic purposes.
be also arranged to produce various figures
applicable to mechanical devmes, such as
cams or the teeth of wheels.

When the instrument has to be used as a
pantograph, 1t must be arranged as repre-

sented 1n Figs. 3, 4 and 5, that is to say the
disk (G), handle (b) and pencil holder I,
must be removed. A bar (M) furnished at

the end with a pencil, is attached to the

socket (¢) on one end of the beam, and a
similar bar N, furnished with a plam point
to the socket (E) on the opposite end of the
beam. A bracket (P) is also secured to the
plate (H), and to the end of the bracket
1s hung a roller, which rests on, and moves
over, the paper as the instrument is used.
The lower scale on the beam is 5o graduated,
that, when the center point (m) is phced
mldwey between the centers of the spindles
(d) and (e¢),the copy produced by the pen-
cil will be execﬂy similar to that traced by
the pointer on the arm N from the original.
It will be readily understood, that, when the
point 1s placed at intermediate pomte on the
scale, the copy will be enlarged or dimin-
1Shed according to the p081t1011 of these
pomts

In preparing ‘the mstrument for copying
purposes, a straight line is first drawn on
the paper, the position of the point (m) de-
termined upon, and one or both of the rods
(M) and (N) so adjusted, that the point of
the pencil, that of the tracer and the cen-
tral pomt will all coincide with the straight
line. Care must of course be taken that the
bars (M) and (N) should mvarlably be par-
allel with each other, -

Having now described the nature of my
invention, and the manner in which the
same may "be operated to produce the desired

results, I wish it to be understood, that 1

The mstrument may
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do not desire to confine myselt to the precise

| form or arrangement of the several parts

illustrated and described; bat

I claim and desire to secure by Letters
Patent,—

1. Cmsmg the adjustable pencil holder to

65. formed as seen 1n Kig. 11, the shape of this i revolve, as the beam is turned on the ad-
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~ justable center (m) by means of the dlsk 1N combmatlon with the ad]ustalole point

o (&) and endless; cham (Ty, with the wheels

and pulleys, (or their equwalents) acting 1n

~ conjunction with the same, for the purpose
5 specified. -

2. The adj ustable shdmg plece (K), with

~ its spindle (_q) and adjustable pencil holder

'...,_(L), when constructed and arrange as fmd

T ~ for the purpose herein set forth.
10
T (M) and pulley (f) and the spindle (C)

3. The spindle (d) with its adjustable bar

-._Wlth 1ts ad]ustable bar (V) and pulley (%),

‘seribing Wltnesses

(m) and endless chain (I), the whole being

arranged on the beam (A) substantially in 15

the manner and for the purpose herein

| specified.

In testlmony whereof I have. 51g11ed my L
name to this speclﬁcatlon before two sub |

WM. W WYTHES
W:ttnesses
~ Hexry HOWSON |
Jwvo. W, ODIORNE,
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